Introduction
Modern organisations rely increasingly on external knowledge for enhancing innovation and performance (Chesbrough, 2003; Cohen and Levinthal, 1990) . Notably, organisations' ability to acquire and use external knowledge is known as absorptive capacity (AC). It is suggested that AC is positively associated with innovation and performance (see, for example, Zahra and George, 2002; Lane et al., 2006; Volberda et al., 2010) ; hence, to develop AC, organisations invest in their R&D, networks, systems and employees.
There is extensive research into the antecedents of AC. However, it is not clear-cut which of the antecedents have the greatest impact on AC (Volberda et al., 2010) . Developing AC involves cost; therefore, organisations should invest optimal capital in developing this capability (Volberda et al., 2010 ). To evaluate the optimal level of investment, we suggest that researchers should firstly investigate the influence of the antecedents of AC on each component of it. Whilst the components of AC processes require different management styles (see Cepeda-Carrion et al., 2012) , some of the antecedents of AC may arguably have greater impact on developing its components.
We therefore aim to develop a model to show which antecedents of AC facilitate the development of its components in order to contribute to the understanding of such a nexus, and further establish directions for future research. Notably, this will allow us to fulfil two core objectives. The first is to develop a comprehensive categorisation of the antecedents of AC, which, in turn, will allow us to develop a conceptual framework to discuss the influence of antecedents of AC. This will pave the way to achieving the second objective: to establish whether or not the influence of the antecedents of AC varies across the processes of AC, thus allowing us to realise which antecedents have an impact on the development of the components of AC.
The rest of this paper is structured as follows: first, we define AC in order to understand the nature of this construct; we then discuss key theoretical strands and current understanding regarding its antecedents; based on the discussion, we categorise the antecedents of AC and develop our model; and, finally, we move on to drawing our conclusions, discussing their broad relevance, and drawing out the implications for theory and practice.
An Overview of AC

Foundations of AC
AC is first defined by Cohen and Levinthal in 1990 and there is general agreement amongst researchers with their definition (Lane et al. 2006) . They define AC as the organisational ability to value, acquire, assimilate and exploit external knowledge to achieve organisational outcomes. This definition shows that AC is accomplished through processes. Existing literature assumes AC to be either dynamic capability, where the focus is placed on organisational routines in accordance with environmental turbulence, or learning processes.
On the one hand, Zahra and George (2002) identify the processes of AC as four sequential and interrelated capabilities, comprising acquisition, assimilation, transformation and exploitation (see Table 1 ). However, this linear assumption is criticised by Todorova and Durisin (2007) , who suggest that the transformation process is not followed by the assimilation process, but, rather, that they can substitute for each other. On the other hand, Lane et al. (2006) and Lichtenthaler (2009) consider AC to be based on three types of learning process, namely exploratory, transformative and exploitative learning processes. An exploratory learning process is the organisational ability to value and acquire external knowledge; the transformative learning process is centred on the ability to assimilate knowledge; and the exploitative learning process enables organisations to implement knowledge. To comprehend the foundations of AC, we suggest integrating Zahra and George's (2002) work with Lane at al.'s (2006) model (see Figure 1 ). Sun and Anderson (2010) established the interplay between the dynamic capability perspective of AC proposed by Zahra and George (2002) and four types of learning: intuiting, interpreting, integrating and institutionalising. Crossan et al. (1999) define intuiting as recognition of patterns in a preconscious way, based on individuals' experience; interpreting as developing language amongst individuals with which they describe their ideas or insights to each other; integrating as establishing shared understanding between group members in order to enable joint actions; and institutionalising as ensuring that organisations' routinised actions are performed. Therefore, organisational learning depends to great extent on its individuals. Argyris and Schön (1978) divergence from current beliefs (Sun and Anderson, 2010) . Then, individual intuition should take effect at the group level through the exchange of ideas and knowledge (Nonaka and Takeuchi, 1995) . Therefore, group learning and transformative learning process rely on communication between individual. Teamwork and cooperation enhance the communication between individuals and they are essential part of group learning (Goh, 1998) because they increase knowledge sharing between organisational members. As a result of such discussion, shared understanding of knowledge develops between group members (Sun and Anderson, 2010) . Transferring knowledge from group to organisational level is achieved through the transformation capability, where the organisation communicates and interacts continually to achieve shared practices (Crossan et al., 1999) . Accordingly, the transformative learning process influences the interpretation and integration of learning by refining and combining external knowledge with existing organisational knowledge.
Exploitation capability allows organisations to continually exploit external knowledge (Zahra and George, 2002; Sun and Anderson, 2010) . Similar to the exploitative learning process, institutionalisation learning enables organisations to develop routines for reusing external knowledge. Therefore, we suggest that the exploratory learning process increases acquisition capability, the transformative learning process enhances assimilation and transformative capabilities, and the exploitative learning process facilitates exploitation capability.
We further justify the relationship between the learning processes of AC and its capabilitybased definition by referring to Winter (2003) seek to explain which antecedents of AC influence the development of the learning processes of AC. The research to date faces various drawbacks concerning the antecedents of AC and its learning processes, which raise some concerns and questions regarding the applicability of the findings.
Antecedents of AC: Two Drawbacks
Numerous studies investigate the antecedents of AC; however, there are two drawbacks that researchers must manage. The first drawback is that scholars study the antecedents at different levels. Most of the studies focus on the organisational level, and accordingly identify different antecedents including, but not limited to, prior organisational knowledge (Cohen and Levinthal, 1990; Van den Bosch et al., 1999; Zahra and George, 2002) , experience of knowledge search (Fosfuri and Tribó, 2008) Similar to the aforementioned argument, a meta-analysis -notably conducted by Wijk et al. (2008) -revealed that the organisational antecedents of AC have not received adequate attention; hence, we consider how focusing on only one particular level could enable us to develop AC effectively. We therefore suggest categorising the antecedents of AC in order to facilitate further improvement of this construct in its multilevel aspects.
An Integrative Framework of the AC Learning Processes
Absorptive capacity has three levels, namely individual, collective and interorganisational (Matusik and Heeley, 2005) . Cohen and Levinthal (1990) suggested focusing on the individual and organisational levels of AC as the impact of the antecedents of AC on its constructs, namely its learning processes, could be arguably different. It is therefore suggested that the development of AC constructs requires various competing and contradictory strategies (Cepeda-Carrion et al., 2012) . Whilst AC occurs at three levels, comprising individual, group and organisational levels (see Sun and Anderson, 2010) , and in order to build on the work of Volberda et al., (2010) , we suggest organisational, interorganisational, managerial and individual antecedents, to discuss their influence on the learning processes of AC (see Figure 2 ). Since organisational knowledge reflects itself in its processes, structures, technologies and so on, we consider it a component of organisational antecedents. It should be noted that Volberda et al. (2010) identify the components of managerial, interorganisational and organisational antecedents. The components of individual antecedents are personality, habits and beliefs/experience (see Nonaka and Tachaouchi, 1995; Crossan et al., 1999) . (2006) and Volberda et al. (2010) Managers facilitate the development of AC by searching and transferring external knowledge (Lenox and King, 2004) . Managers' experiences/cognition define the locus of search in the external environment for acquiring and assimilating knowledge (Zahra and George, 2002) .
Their cognition also influences the assimilation and implementation of external knowledge (Augier and Teece, 2009 ). Moreover, their capabilities impact on the development, extension and modification of their organisational knowledge (Adner and Helfat, 2003; Haak-Saheem and Darwish, 2014) . Managerial antecedents such as leadership influence the development of AC (see Flatten et al., 2015) . It is suggested that the managers' leadership styles influence the learning processes of AC. For example, Sun and Anderson (2012) argue that a transformational leadership style of managers facilitates exploratory learning, while a transactional leadership style enables the exploitative learning process. Therefore, managers' cognition, abilities and leadership styles directly influence the learning processes of AC (Crossan et al., 1999; Flatten et al., 2015) . It should also be noted that other individuals influence AC, particularly through the exploratory learning process. Individuals' skills, education and motivation facilitate the acquisition of external knowledge (see Minbaeva et al., 2014) , which relies on their cognition and experiences (intuitive learning). Therefore, managers can improve an individual's overall capabilities by enhancing their skills and motivation.
Recipient organisations comprehend acquired knowledge effectively when there are similarities between its structures, routines and policies and those of sender organisations (Lane and Lubatkin, 1998) ; therefore, interorganisational factors facilitate the acquisition of knowledge. Meanwhile, the relationship between sender and recipient may be maintained for external knowledge assimilation and transformation when the knowledge cannot be easily articulated and implemented (see Nonaka and Takeuchi, 1995) . Managers influence interorganisational antecedents because they are means of contact with external knowledge source senders (Zahra and George, 2002) and without their willingness knowledge cannot be acquired.
Organisational antecedents also influence AC; examples of organisational antecedents are organisational cultures, structures and communication systems (Van Den Bosch et al., 1999) . 
Discussion: Systematising Antecedents of AC for Future Research Directions
We develop and propose our conceptual framework in this part. A conceptual framework contains of its constructs and the relationship among these constructs (Miles and Huberman, 1994) . Whetten (1989) explained four criteria for developing a conceptual framework; (1) identifying the constructs or variables; (2) describing how the constructs are related; (3) describing the assumption(s) behind the proposed conceptual framework; (4) processes. Finally, we identify the limitation of our conceptual framework to set the directions for future research.
Interrelating Antecedents of AC
We demonstrate the complex interplay between and amongst the antecedents of AC (see 
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Antecedents of the Exploratory Learning Process
Individuals play a key role in valuing and acquiring external knowledge. Individuals with greater knowledge are more capable of identifying new sources of knowledge (Lane et al., 2006 ). Knowledge at the individual level relies on the belief and commitment of people (Nonaka, 1994) , which in turn influences pattern recognition or intuiting. It is argued that intuiting facilitates the exploratory learning process, which fits past patterns of knowledge search (Crossan et al., 1999) . Similarly, several authors, including Van den Bosch (1999) and Zahra and George (2002) , highlight path dependency when searching for knowledge;
however, some individuals may start looking for completely new knowledge and experiences as they face an unfamiliar situation (Crossan et al., 1999) . Therefore, the individual's personality and, particularly, their level of experience affect the way individuals seek new knowledge.
Individuals' experiences lead to the development of mental models which reflect the way individuals value and comprehend new knowledge (Kim, 1993) . It is suggested that mental models not only influence the way individuals see the world, but also affect their understanding of new knowledge (Senge, 1990) . Therefore, individuals' memories play a role in developing mental models. Memory allows individuals to retain their knowledge and make judgments based on it (Kim, 1993) . In other words, individuals' past experience and knowledge have an impact on their intuiting of new ideas and their search for new external knowledge.
Organisational components affect the exploratory learning process. Individual learning is influenced by organisational memories (Crossan et al., 1995) . Organisational memories develop over time and it resides itself in their systems, structures and procedures (Crossan et al., 1995) . Therefore, organisational memories can impede or facilitate the exploratory learning. Where organisations encourage communications and flexibility, individual can facilitates identifying and acquiring external knowledge; while adopting mechanistic structure impedes individual learning (Cepeda-Carrion et al., 2012) . Moreover, valuing the external knowledge resides in organisational systems and procedure where they determine which information individual should capture (Crossan et al., 1995) .
Another antecedent that influences the exploratory learning process is that of interorganisational factors. Although the valuing of new external knowledge can be identified at an individual level, the acquisition of the knowledge also relies on the ability of sender organisations to transfer knowledge. Lichtenthaler and Lichtenthaler (2010) present the concept of desorptive capacity, which refers to the sender organisation's capability to transfer knowledge. Moreover, similarities between two organisations' structures, policies and knowledge structures enable recipients to absorb senders' knowledge effectively (Lane and Lubatkin, 1998) .
Organisations seek to acquire and use external knowledge when they do not have sufficient knowledge (Laursen and Salter, 2006) . On the other hand, sender organisations share their knowledge only when they can benefit from it (Spender, 1996) . The challenge here for receiver organisations is to select appropriate knowledge senders. In other words, the relationships between receiver and sender organisations facilitate the valuing and acquisition of external knowledge. To develop such relationships, receiver organisations should consider the signal that sender organisations send via their corporate images, product demonstrations, conferences and so on to communicate the value of their knowledge (Lin et al., 2005) .
Managerial antecedents also influence the exploratory learning process both directly and indirectly. It is widely cited that developing AC relies to a great extent on managers (e.g. Van den Bosch et al., 1999; Zahra and George, 2002) . They influence AC through their cognition.
It is noted that cognition relies on individuals' prior knowledge and experiences (Cohen and Levinthal, 1990) . Rezaei-Zadeh and Patel (2012) reported that managers use past experiences to introduce new knowledge to organisations. Similarly, Van den Bosch et al. (1999) provide evidence on the role of managers in developing AC in accordance with environmental turbulence.
Aside from managers' role in valuing external knowledge, they have two other roles. The first is acting as enablers of exploratory learning. It is suggested that managers play a significant role in enabling organisations to access new knowledge (Van den Bosch et al., 1999; Zahra and George, 2002) . This role of managers allows them to facilitate the flow of knowledge from an external source. The second role is developing individual ability in the search for knowledge. Managers can implement mechanisms such as cross-functional interfacing and job rotation in order to facilitate the focus and efficiency of an individual (Jansen et al., 2005) .
Antecedents of the Transformative Learning Process
The transformative learning process interrelates group-and organisational-level learning (Sun and Anderson, 2010) . A common understanding of the acquired knowledge develops, and it is transferred across organisations during the transformative learning process. We therefore suggest three antecedents: interorganisation, managerial and organisational. There is a relationship between the mode of cooperation and gaining of external knowledge.
Understanding complex knowledge is achievable through close interaction between sender and recipient organisations (Lane and Lubatkin, 1998) . On the other hand, articulated external knowledge can be gained from consultants without requiring close relationships between firms. As a recipient firm aims to exploit complex knowledge outside its boundary, context, which makes it hard for other organisations to imitate its knowledge. Therefore, we suggest that more complex knowledge requires a receiver organisation to maintain its close relationship with the knowledge sender in order to assimilate external knowledge.
The other factor influencing the understanding of knowledge is that of organisational characteristics, such as organisational structures, policies, routines, and prior related knowledge ( Van den Bosch, 1999; Volberda et al., 2010) . Individual AC can be turned into organisational AC through routines, structures and processes because they facilitate communication, and the sharing and transfer of individual knowledge (Cohen and Levinthal, 1990) . Organisational features, such as structures and routines, positively influence a common understanding and the development of knowledge (Matusik and Heeley, 2005) .
Managers affect the development of AC both directly and indirectly. They increase AC by providing and communicating information (Lenox and King, 2004) . They also have a significant role to play in terms of developing a shared understanding of knowledge across their organisations. For instance, Jones (2006) report that newly recruited middle management act as change agents for expanding the transformative learning process by leading other employees to gain insight into the benefit of implementing acquired knowledge in a new way. On the other hand, the indirect influence of managers comes from their influence on organisational mechanisms to develop a common understanding of knowledge,
i.e. developing a 'knowledge-sharing' culture and human resource practices. One of the main human resource practices is that of incentives and rewards, which is known to influence AC and knowledge-sharing. Nevertheless, there is a difference between the impacts of formal and informal managerial incentives on employees' motivation to develop a shared understanding of acquired knowledge (Volberda et al., 2010) .
Antecedents of the Exploitative Learning Process
The exploitative learning process enables organisations to reuse external knowledge. To reuse the knowledge, organisations develop routines (Zahra and George, 2002) , which means carrying out activities in a similar fashion and on a repeated basis (Feldman, 2000) . There are two sets of factors facilitating the exploitative learning process, namely organisational and managerial antecedents.
Organisational antecedents are different within the transformative and exploitative learning process. Organisations should impose a greater degree of control over the routines in the exploitative learning process, whilst adopting a more flexible structure in order to enhance creative problem-solving in the transformative learning process (Cepeda-Carrion et al., 2012) . It is suggested that organisations manage their activities or routines effectively when they centralise power and information (Argyris and Schön, 1978) . Hence, organisations adopt a more formal structure and more formalised procedures in order to ensure that employees follow routines. Applying such a formal and centralised structure also facilitates the transfer of knowledge to employees across the organisations (Matusik and Heeley, 2005) .
Focusing on centralised structure demonstrates the role of control in developing the exploitative learning process. In this respect, managers have a significant role to play.
Imposing control reassures management that the acquired knowledge is implemented both continually and successfully (Sun and Andersen, 2012) . It is clearly difficult to change or modify the processes and routines at this learning stage, which reflects the transactional role of management (Sun and Anderson, 2012; Rezaei-Zadeh and Patel, 2012) .
One of the behaviours of transactional managers is that they financially reward those who properly perform the given tasks, and punish those who fail to comply with the required procedures. It is recommended that encouragement from managers for employees' actions is positively associated with organisational outcomes -particularly in the case of knowledgerelated behaviours (King and Marks, 2008) , i.e. developing AC. In an effort to foster the exploitative learning process, managers reward employees who follow the routines in order to ensure the reuse of knowledge. Therefore, we argue that managers promote organisational routines and processes through rewarding employees and imposing control.
Research Implications and Directions for Future Research
The above discussion reveals the need for further empirical investigations into the antecedents of AC. The interdependency between and amongst the antecedents of AC and its learning processes is not fully examined; the proposed conceptual framework is theoretical pending empirical testing. Empirical investigation is necessary to examine the influence of managerial antecedents on building the related antecedents of AC, including interorganisational, organisational and individual factors. We urge researchers to test our proposed conceptual model in different environmental dynamics. It is, notably, argued that uncertainty in the environment would have an impact on AC (see Van den Bosch et al., 1999; Zahra and George, 2002; Lichtenthaler, 2009; Volberda et al., 2010) .
Future research could also validate the proposed conceptual model in light of several mediating factors, such as the type of knowledge and its characteristics, in order to evaluate whether or not the impact of antecedents of AC on the learning processes of AC would be different. Types of knowledge affect the antecedents of AC (Volberda et al., 2010) .
Knowledge characteristics, including codifiability, teachability, complexity, system dependence and product observability, all influence the absorption of external knowledge (Zander and Kogut, 1995) .
The relationship between the partners could differ according to the type of knowledge they aim to absorb (see Chen, 2004) ; hence, the type of cooperation between firms could also affect the antecedents of AC. Research from social capital theory indicates that the type of network influences the knowledge transfer between organisations and further affects the relationship between social actors. For example, the success of knowledge transfer in strategic alliances depends on the relationship between firms, whilst in the industrial district the influence, to a great extent, depends on the individual (Inkpen and Tsang, 2005) .
Therefore, including the type of cooperation highlights those antecedents that play a greater role in knowledge transfer or on the exploratory learning process.
Consideration of the different levels involved in AC indicates that not all antecedents have the same impact on AC. A better understanding of the impact of the antecedents of AC can be achieved by considering organisational outcomes. Whilst different organisational outcomes may require different managerial approaches (Sirmon et al., 2011) , future research could also examine which antecedents have the greatest impact on developing the learning processes of AC in relation to different organisational outcomes, which will increase our understanding of whether or not there is a relationship between organisational outcomes and the antecedents of AC.
Conclusion
The field of AC still needs further development concerning its antecedents. This study contributes to the existing body of knowledge by providing a conceptual model, which explains the ways in which the learning processes of AC can be developed effectively. This work contributes to the literature on AC by showing which antecedents of AC could have greater impact on the development of its learning processes. Whilst the existing literature does not distinguish between the antecedents of AC, our proposed conceptual model reveals the difference between the effects of the antecedents of AC on development of its constructs, namely its learning processes. We demonstrated that managerial antecedents have an impact directly and indirectly on the learning processes of AC. Nevertheless, the influence of other antecedents was limited to certain learning processes of AC. By distinguishing between the antecedents of AC, managers can benefit from the proposed conceptual model by becoming directly involved in different stages of the AC processes and facilitating learning in order to acquire, assimilate, transform and implement external knowledge more effectively. The proposed model could further assist managers to decide how to invest in the different antecedents of AC.
